Summary The city of Malmo (population 230 000), situated in the south of Sweden, is in an area which has the highest incidence of pancreatic cancer in the country. The present study was designed to assess time trends of the incidence of pancreatic cancer 1961-90. The 1314 incident cases, 651 men and 663 women, were retrieved from the Regional Tumour Register and the National Cause-of-Death Register. In 75% of cases diagnosis was based on autopsy. Twenty per cent of these cases were first found at autopsy, being undiagnosed. The average age-standardised incidence was 20.4 per i05 person-years for men and 13.7 for women. The incidence was higher for men than for women in all age groups above 44 years. No change in incidence over time was observed for men. In older and middle-aged women there was however a statistically significant increase. The average relative change in women above age 64 was 1.7% per year after age adjustment and in women aged 55-64 years 2.6% per year. We have found no results indicating that this increasing incidence could be caused by detection bias as a result of changing autopsy rates during the study period and hence conclude that the observed increase is explained by a growing number of women being exposed to factors with a potential tumour-promoting or -initiating effect.
Geographical variations in the occurrence of disease and changes of incidence over time are observations that indicate that environmental factors and lifestyle habits are involved in the causation of a disease.
Malm6, the third largest city in Sweden with about 230 000 inhabitants, had about a 20-40% higher agestandardised incidence of pancreatic cancer compared with Sweden as a whole between 1980-1990; 20.6 In Sweden, all new cancer cases are reported by both the clinician and the pathologist or cytologist to a Regional Tumour Register (RTR), from which the information is forwarded annually to the Swedish National Cancer Register (CR), which was founded 1958. Cancer cases detected at autopsy are reported by the pathologist and these cases are included in the official cancer statistics.
The immediate cause-of-death, as well as the underlying and contributory cause-of-death, is reported by the responsible physician, i.e. the clinician, the pathologist or the general practitioner to the National Cause-of-Death Register. The files of the register, for a given year, are then completed in about 3 years.
All cases of pancreatic cancer in Malmo are treated at one hospital. The autopsy rate in Malmo, up until the late 1980s, was around 70% and above (Berge and Lundberg, 1977; Sternby, 1991 register were used when calculating the incidence. As a complement the incidence based on not validated RTR cases was also determined for the years 1991-93. Demographic data for the Malmo population were taken from Swedish official statistics. Age-, sex-and calendar year-specific incidences were determined for 5 year age classes.
Age-standardised incidences were calculated per calendar year using the 1970 Swedish population as standard. Moreover, the number of cases and person-years and agestandardised incidences were determined for the age groups 35-54, 55-64 and >64 years of age.
Simple linear regression was used to model age-standardised incidence as a function of calendar time and potential autocorrelation between the residuals was tested by means of the Durbin-Watson test (Durbin and Watson, 1950) . As a complement, Poisson regression (McCullagh and Nelder, 1989 ) was used to model the number of incident cases by time with linear link function and number of person-years as offset variable for each of the three age groups. These models all assume a constant annual incidence change. To facilitate comparisons with other studies, the estimated trends are expressed as percentages of the fitted mid-year (1975) (Table  I) .
No significant time trend was found among men, whereas among women there was a significant increase in age standardised incidence (ASI). This increase was found between 55 and 64 years of age, but was most pronounced in women older than 64 years (Table II, Figures 1 and 2 ). whole. This is to a certain extent explained by the higher autopsy rate in The incidence of pancreatic carcinoma in Sweden remained unchanged over the study period in both men and women. while there was a statistically significant increase among women in Malm6. As the autopsy rate in Malm6 was fairly steady at around 7500 in both men and women. it is not possible to explain the increasing incidence on the basis of a detection bias caused by a change in autopsy rate over time. The number of incidentally detected cases was about 5-6 each year.
The incidence of pancreatic carcinoma is strongly related to age. As the number of old people in the city. especially old women. has grown one could consider age as a confounder. The increasing incidence remained after age adjustment. however.
Our study shows that in order to get a reliable estimate of the incidence one has to use both the Regional Tumour Register and the Cause-of-Death Register. As 20% of the cases found in the RTR only and 40% of the cases found in the CDR only turned out not to be exocrine pancreatic carcinomas it is necessary to validate the carcinomas that have been reported to only one of the two registers. The 81 cases existing in the RTR only or in the CDR only and for which the diagnosis not could be confirmed were evenly distributed during the study period and were found in all age groups.
Even among cases reported to both registers there is a certain proportion of incorrect diagnoses. The estimated 1.8%. based on a 10% random sample of the total 1127 cases existing in both registers. corresponds to 20 cases overall. As we have not validated each of the cases existing in both registers we cannot decide to what extent this degree of misclassification Will affect the estimated age-and sex-specific incidence and time trends of disease. We consider. it unlikely. however that the increasing incidence in older women can be explained by an increasing number of incorrect diagnoses in that age group.
The importance of a high and unchanged autopsy rate for a valid estimate of the incidence is emphasised by the fact that not less than 20% of the cases were found incidentally at autopsy.
It is our view that the different incidence in men and women and the increasing incidence over time in older women cannot be explained by a change of the diagnostic validity over time. Neither have we found any results indicating that the increasing incidence can be explained by differences in the reporting rate from the pathologist as 9900 of the cases in our survey had been reported to either the RTR or the CDR.
An increasing incidence in older women has also been reported in a study on Olmsted County in Minnesota (Riela et al.. 1992) . As the changing incidence in our study is most pronounced in women above 64 years it might reflect a cohort effect caused by a growing number of women born 1910 and later being exposed to agents with tumourpromoting or -initiating effects.
The risk of pancreatic cancer is increased in smokers (Cederlkf et al.. 1975 : Mack et al.. 1986 : Mills et al.. 1988 . We have no information on the development of smoking habits among women in Malm6. However. during the 1980s 30% of the women in Malm6 were smokers. which means that Malm6 belongs to the area in Sweden with the greatest proportion of female smokers (National Central Bureau of Statistics. 1985 : Swedish Institute for Health Services Development, 199 1).
Our assumption that at least part of the increasing incidence of pancreatic carcinoma in females in Malm6 is explained by smoking is supported by the fact that the age-standardised incidence of pulmonary carcinoma was also higher throughout the period when compared with the national average (National Board of Health and Welfare. The Cancer Registry. 1991).
Lung cancer mortality in women in Malm6 is at present more than 30% higher than it is in Sweden on average (Swedish Institute for Health Services Development. 1991).
We conclude that in order to obtain a reliable estimate of the incidence of pancreatic cancer it is necessarv to use information from more than one register. Differences in the percentage of autopsy-detected. clinically unknown cancers need to be considered as a possible explanation for geographical differences in incidence and time trends of disease occurrence.
In this urban population. in which the autopsy rate remained high. there was a significant increase in the incidence of pancreatic cancer in women older than 55 years. especially older than 64. during the time period 1961 - 90. Further studies should be undertaken to verify the increased incidence in women and to clarify the role of possible different lifestyle factors. such as smoking and other factors in the environment.
